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What do we mean by stagnation? 
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But what about the Internet and Moore’s Law? 



Jobs versus Market Value: 
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TGS Argument: Moore’s Law not like 
the Industrial Revolution or Electricity 
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BAM is really daunting—we get 
fooled by circuit diagrams and Golgi-staining  

Steve Smith Movie: 

http://www.youtube.com/watch?v=-YIYPSAyySg


Human Brains versus Digital 
Computers 

• 1011 neurons x 104 
synapses=1015 

computational elements 
• Highly parallel 
• Wet-ware (ms, μm) 
• Hardware==Software, 

True 
• Signal 

transduction=message 
passing 
 

• Transistors: IBM Blue 
gene=1.5 x 108  

• IBM True North: 1014 
synapses, running 1500 
times slower than brains 

• Parallel non-trivial 
• CMOS 
• In Silico (μs, nm) 
• Hardware==Software, 

False 
• Message passing non-

trivial 
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CN3 Center, Giorgio Ascoli, Krasnow Institute 







What #BAM really means: 
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The Cognitive Society: 
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We need a new BRAIN-inspired industrial revolution! 



Vision: “The Cognitive Society” 

• Future global enhanced cognitive awareness 

• An emergent of the current co-
evolution/trajectory of multiple fields 

• Beyond the notion of #BAM and Connectome 
to a new concept: “Cognome”— the blueprint 
for higher cognition (individual and social) 

• Renaissance in human cognition and social 
communication (enhancing Team Science) 



Advances in the last decade: 

• NeuroX (X=econ, ethics, marketing, law etc.) 

• Computing/Cloud/Social Networking 

• Functional brain imaging & stimulation 

• Social enabling of Big Data 

• Widespread general access to “Maker” tech 

Image: Christian Science Monitor 





Keller Lab, Janelia Farm Campus 
HHMI 

Nature Methods, Tomer et al. 
2012 



http://www.bci2000.org/wiki/index.php/User_Tutorial:Performing_an_Offline_Analysis_of_MEG_Data 



Global Cognitive Awareness: 

Uri Hasson Lab, Princeton 

http://www.onepennysheet.com/2010/03/the-worlds-first-commercial-brain-computer-
interface-and-the-history-of-bci/ 

http://www.bbisf.com/brainwave.html 



Sensory channels reprogrammed: 

http://dx.doi.org/10.1016/j.biopsycho.2010.09.007 



Cognitive science of science: 

• Better designs for science tools 

• Improved education for future scientists 

• Insights to help science teams 

• New principles for convergence between 
sciences 

http://www.scidacreview.org/0902/html/optiputer.html 



Goals for next decade: 

• Robotic Tech for Cognitive and Social Support 

• Cognome 

– E.g. Using plasticity to heal brain diseases 

• Personalized access to “omics” 

• National reinvention 



Robots to enhance “senior” life: 

Sentis Lab: UT Austin 



Nirenberg retina: 

http://www.cyberpunkworld.com/artificial-retina-uses-brain-communication-code-to-restore-
vision/ 

https://www.facebook.com/photo.php?fbid=426671604048178&set=a.411488402233165.88598.394690
573912948&type=1&theater 



“My own genomics” 



“It’s time to lead again…” 
National Reinvention 

• Enhance the range of productivity to include 
retirement years 

• Increase levels of safety and security so that 
normal decline of physical and mental abilities 
is lessened 

• Improve methods of wealth development 
leveraging Moore’s Law 

• Develop enhanced modeling of societies to 
keep life meaningful 



Infrastructure needs: 

• Prime the pipeline w. the right kind of folks 

– What is a transdisciplinary scientist? 

– Enhance Team Science approaches 

• Develop the tools understanding the cognome 

– Noninvasive brain imaging matched to neural code 

– Big Data 

– Interacting w. ensembles of neurons 

• Governance structures 

– Data sharing/E-science 



R&D Strategies: 

• White House Brain Activity Map Initiative 
• The gap: Between NIH and NSF funding coverage 
• Fix P&T to incentivize trans-disciplinary 
• Stakeholders (e.g. aging society) need to be 

properly involved 
• Metrics of success standardized across disciplines 
• Governance critical 
• Invest in a new “Science of the Mind” 
• Establish a convergence Ecosystem 
• X-Prize Competitions 



Conclusions and priorities: 



Broad societal implications: 

• Human society faces massive cognitive, 
communicative and physical challenges ahead 

• Quality of human decision-making is fxn of 
natural human cognition and emergent effects 
of human-human interactions 

• Welfare of human feeds back onto human 
cognitive capabilities and human decision 
making… 



Broad societal implications (2): 

• Thus: Convergent technologies that affect human 
cognition, communication and quality of life are 
of broad import! 

• Our own view of what it means to be a human 
being will change fundamentally—a central 
characteristic of The Cognitive Society 
– BMI blurred 

– Human increasingly more deeply connected to each 
other 

– Notion of self evolves in yet unpredictable ways 



The idea that our interacting cognitive brains 
represent an “information field” that can be 
explored using the same scientific principles 
that we have used to explore other fields  may 
have a deep significance for how humans 
collaborate to solve complex problems in the 
future.  


